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Plants defend themselves against herbivores trough different strategies, including both resistance 
and tolerance mechanisms. Resistance traits prevent or reduce tissue damage, whereas tolerance 
traits allow plants to maintain fitness despite the herbivore damage. Both type of mechanisms are 
costly and have evolved as a result of the selection pressure imposed by herbivores. Costs are 
evident since in absence of costs, selection would favor the most defended genotypes, and both 
resistance and tolerance would be homogeneously maximized. However, costs of tolerance are 
hardly to quantify and have been rarely studied. On the other hand, constitutive resistance costs 
have been widely reported, and have led to postulate that induced resistance has evolved to reduce 
these costs by materializing them only when they are specifically needed. Both, induced resistance 
and tolerance appeared as more sophisticated, depurated and species-specific defense systems. 
Thus, one can expect that native species should be either more tolerant or have evolved induced 
resistance mechanisms to counteract the pressure imposed by specific herbivores that have 
coevolved with them. We test this hypothesis by comparing the damage, fitness effects, and growth 
costs caused by an herbivorous insect in two pine species in Galicia (NW Spain), the native Pinus 
pinaster and the exotic Pinus radiata. Because of they long live span, pine species are specially 
susceptible to insect herbivores, but their efficient defense system have permitted them to survive 
since hundreds million years and colonize a great range of diverse habitats. Hylobius abietis 
(Coleoptera, Curculionidae) is an important forest pest in Europe, that strongly hamper the 
regeneration of coniferous forests. Adults of this species fed on the bark and phloem of young 
seedlings of different coniferous species, causing stem girdling and high seedling mortality. We 
evaluated the effects of this insect in two naturally infected genetic trials of P. pinaster and P. 
radiata, jointly planted on a coniferous clear-felled area. Each trial includes 90 replicates of 31 
open pollinated families of each pine species and one control of the opposed species. One year after 
planting, debarked area caused the pine weevil were significantly greater in P. radiata seedlings in 
both trials. However, in vitro bioassay results were showed the opposite, and the pine weevil clearly 
preferred the native species, suggesting that the higher resistance of P. pinaster in field conditions 
derived from induced resistance mechanisms activated in the native species following insect 
damage. Moreover, P. pinaster was clearly more tolerant to the attack than P. radiata, as evidenced 
by the lower slope of the relationship at the family level between pine fitness (evaluated as seedling 
survival) and the damage level. This higher tolerance of the native species implied an energy cost 
revealed by the negative family relationship between insect damage and consecutive pine growth. 
On the contrary, this relationship was not present in the exotic species, where family growth was 
not affected by the damage level. Confirming our hypothesis, it seems that the native species, which 
have coevolved with the herbivorous insect, although constitutively more susceptible, has 
developed mechanisms that minimize the impact of the insect on plant fitness. The results also 
suggest that these mechanisms are clearly costly. 
 
